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© Data network message broadcast arrangement 



© A facility is provided in a data network (100) to 
prevent a so-called connectionless broadcast mes- 
sage from flooding the network as a result of each 
network node retransmitting such messages to its 
neighboring nodes even though a neighboring node 
may have received them from another neighbor. 
Specifically, a node (1) that receives a connection- 
less broadcast message retransmits the message to 
a neighboring node (2) only when node (1) finds that 
it is closer to the source of the message than node 
(2) is including any other neighbor (7,8) of node (2). 
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Held of the Invention 

The invention relates to data communications 
networks and more particularly relates to routing a 
message in such networks. 

Background of the Invention 

A common failure in the provision of connec- 
tionless service in a network of communications 
nodes arranged in an arbitrary topology is the 
inability to route, in an efficient manner, a broad- 
cast message from a source node to each of the 
other nodes. For example, in one prior arrange- 
ment, broadcasting is done by arranging the 
source node so that it sends a copy of the broad- 
cast message to each of the other nodes in the 
network. Although this arrangement achieves the 
desirable goal of sending only a single copy of a 
broadcast message to each node, it, nevertheless, 
does not make efficient use of the network band- 
width, since multiple copies of the broadcast mes- 
sage may travel over the same route(s) to reach 
intended destinations. 

Summary of the Invention 

The prior art of routing connectionless broad- 
cast messages in a network of nodes of an ar- 
bitrary topology is advanced by arranging each 
network node so that it forwards a message to a 
neighboring node only when a number of predefin- 
ed conditions are found to be true. Specifically, a 
node X forwards a message to its neighboring 
node Y only if node X is closer to the source of the 
message than node Y is, including any other neigh- 
bor of node Y. In the event that the conditions are 
also true for at least one other neighbor Z of node 
Y, then, based on a predetermined factor, only one 
of the nodes X or Z transmits the message to node 
Y. For example, of nodes X and Z, the one having 
the lowest numbered network address transmits the 
message to node Y. 

Brief Description of the Drawing 

In the drawings: 

FiGs. 1 and 2 are block diagrams of commu- 
nications networks and are useful for discussing 
the principles of the invention; 
FIG. 3 shows the format of messages that may 
be used in an illustrative embodiment of the 
invention to transmit exclusionary minimum 
spanning tree information among network nodes, 
e.g. f the nodes of FIG. 1 and 2; 
FIG. 4 illustrates exclusionary minimum span- 
ning trees derived from the information con- 
tained in the messages of FIG. 3; 



FIG. 5 illustrates a routing table that is derived, 
r in accord with the invention, from the spanning 

trees of FIG. 4; 

FIG. 6 illustrates another example of a routing 
s table; 

RG. 7 is a block diagram of a communications 

node which may be arranged to embody the 

principles of the invention; and 

FIGs. 8-1 Q, when arranged in accordance with 
io FIG. 11, illustrate a flow chart of the program 

which carries out the principles of the invention 

and which may be stored in the node of FIG. 7. 

Detailed Description 

15 

FIG. 1 shows in block diagram form a data 
network comprising a plurality of nodes 1 and 2 
and 5 through 8 interconnected via respective com- 
munication links (paths) 101 through 107. As will be 

20 shown below, each of the nodes may be a so- 
called local area network (LAN) in which data mod- 
ules contained in a LAN, for example, the LAN 
represented by node 1, may exchange data mes- 
sages with one another. In addition, a module may 

25 exchange messages with a module contained in 
another node t for example, node 8. In the operation 
of a data network, it is often the case that a data 
module may broadcast a message to its associated 
modules and to the modules contained in each of 

30 the other nodes. As mentioned above, a node may 
be arranged so that it routes to the other nodes in 
the network each broadcast or connectionless, 
message that it receives to ensure that ail of the 
nodes receive the message. In such an instance, a 

35 node may receive the same broadcast message 
several times. As a result, the broadcast message 
floods the network, thereby causing the transmis- 
sion of other messages to be delayed. 

In my arrangement, a node receives a broad- 

40 cast message only once. Specifically, in my ar- 
rangement a node, for example, node 1 , forwards a 
broadcast message that it receives to its neighbor- 
ing nodes, for example node 2, only if node 1 finds 
that, in accordance with the invention, (a) it is 

45 closer to the source of message than node 2 and 
(b) of all of the neighbors of node 2, node 1 is the 
closest to node 2 from the source of the broadcast 
message. For example, if node 1 receives a broad- 
cast message originated by node 6 via link 101, 

so then node 1 would forward (re-transmit) the broad- 
cast message over link 102 that is connected to 
node 2. Node 1 would do so since it is closer to 
the source of the broadcast message, e.g., node 6, 
than node 2 is. and of all of the neighbors of node 

55 2, e.g., nodes 7 and 8, node 1 is closest to node 2 
from the source. When node 2 receives the broad- 
cast message it would not forward the message to 
node 8, since node 2 is not closer to the source of 
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the message than node 8 is. fn the latter case, 
node 5 would forward the broadcast message to 
node 8, since of ail of the neighbors of node 8, 
node 5 is closer, by one link, to the source of the 
message than node 2 is. 

In addition, node 1 would not forward a node 6 
broadcast message to node 5. The reason for this 
is that nodes 1 and 5 are equally distant (I.e., 
comprising single links 101 and 104, respectively) 
from node 6. Thus, node 6 would transmit the 
broadcast message to both nodes 1 and 5. 

(Herein the term "distance" and variants of that 
term is taken to mean the number of links that a 
node is from the source of a message. It will also 
be taken to mean the "weight" of such a path, in 
which each link in a path is assigned a unit weight, 
or hop, based on predetermined conditions asso- 
ciated with the respective link. Thus, a link could 
be assigned a weight of one, whereas another link 
could be assigned a weight of two as a result of 
their respective propagation delays. Accordingly, 
the weight or distance, of a particular path will be 
taken to mean the sum of weights of links that 
make up the path. As such, the terms "distance" 
and "weight of a path" will be used interchange- 
ably.) 

As a further example, reference is made to 
FIG. 2 showing the network of FIG. 1 with the 
addition of node 9 connected to nodes 1 and 5 via 
links 108 and 109, respectively. Assuming that 
node 9 is the originator of a broadcast message, 
then node 9 would forward the message to both 
nodes 1 and 5. It is seen from the FIG. that both 
nodes 1 and 5 are equally distant from node 9 and 
are also equally distant from node 6. Accordingly, 
the conditions which control whether or not a node 
forwards a broadcast message to a neighboring 
node, i.e., node 6, applies, equally well to both 
nodes 1 and 5. Thus, the issue arises as to which 
one of the nodes 1 or 5 assumes the responsibility 
to transport a node 9 broadcast message to node 6 
to ensure that node 6 receives the message only 
once. In such situations, the decision as to which 
one of the nodes would forward the broadcast 
message to node 6 is handled by, in accordance 
with an aspect of the invention, using a parameter 
that is common among the network nodes. For 
example, one common parameter is the identity of 
the node, in which the nodes are identified by 
respective network switch numbers. Thus, in a situ- 
ation where the conditions (rules) pertain equally 
well to a number of nodes, then, in accordance 
with the aforementioned aspect of the invention, 
the node having-illustratively the lowest network 
switch number-would forward the broadcast mes- 
sage. Accordingly, then, upon receipt of the node 9 
message, node 1, rather than node 5, would for- 
ward the message to node 6, since the network 



switch number assigned to node 1 (i.e., the value 
of 1) is lower than the network switch number 
assigned to node 5 (i.e., the value of 5). 

It can be readily appreciated that such a de- 
5 cision could be based on the opposite case in 
which the node having the higher switch number 
would have the responsibility of forwarding a 
broadcast message. 

The decision as to whether a node forwards a 

70 broadcast message to its neighbor is based on a 
routing table that the node constructs in accor- 
dance with the principles of the invention and in 
accordance with its knowledge of the topology of 
its associated network, in which such topology may 

75 be arbitrary and changing from time to time. To 
obtain such knowledge, a node may employ one of 
a number of well-known methods, each designed to 
provide a node with the necessary knowledge that 
it needs to dynamically formulate a routing table. In 

20 an illustrative embodiment of the invention, each 
node in a network employs a method commonly 
referred to as exclusionary minimum spanning 
trees to determine the topology of the associated 
network, which is disclosed in U.S. Patent 

25 4,466,060 issued August 14,1984 to G. G. Riddle, 
and which is hereby incorporated by reference. 

Briefly, in the G. G. Riddle arrangement, neigh- 
boring nodes exchange messages describing the 
links which interconnect certain ones of the nodes 

30 including the node that is transmitting the mes- 
sage, but excfuding the links associated with the 
node that is to receive the message. Thus, in the 
case of node 1 of FIG. 1, node 1 receives from 
each of its neighboring nodes 2, 5 and 6 a mes- 

35 sage describing an exclusionary spanning tree in 
which each of the latter nodes is positioned at the 
root of its respective tree. Node 1, in turn, con- 
structs a routing table from the received messages 
in accord with the principles of the invention. An 

40 illustrative format of the messages describing such 
exclusionary trees are shown FIG. 3. 

Specifically, the format of a routing message 
comprises, inter alia, a header followed by a data 
field. The header of each message is composed of 

45 a number of fields, including S, D and T fields. The 
S field identifies the source (sender) of a message. 
In the present illustrative example, the S field of 
messages 301 through 303 identifies nodes 2, 5 
and 6, respectively. The next field, the D field, 

so identifies the recipient of the message. A zero (0) 
in the D field indicates that the message is in- 
tended for the first node that receives the mes- 
sage, e.g. f node 1 . The T field identifies the mes- 
sage type. An R in that field indicates that the 

55 message is a routing message. The SA (service 
area) field describes the exclusionary minimum 
spanning tree, in which the SA data field is an 
ordered sequence of numbers representing the ex- 
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clusionary minimum spanning tree that is relative to 
the node that is sending the message. The origina- 
tor is also identified by the location of a zero in the 
SA field. The values contained in the remaining 
data positions identify the parents of the nodes 
identified by the byte order of field SA. Thus, for 
message 301, the value of 2 in data positions 7 
and 8 indicate that node 2 is the parent of both 
nodes 7 and 8, rSlative to the exclusionary tree 
sent to node 1 by node 2. The values of 8 and 5 
respectively in data positions 5 and 6 of message 
301 indicate that the parents of nodes 5 and 6 are 
node 8 and 5, respectively, relative to node 2. 
Messages 302 and 303 contain similar information 
relative to the respective exclusionary trees sent to 
node 1 by nodes 5 and 6. 

A graphical representation of the exclusionary 
minimum spanning trees described by messages 
301 through 303 is shown in RG. 4. Based on the 
exclusionary minimum spanning trees and employ- 
ing tiie principles of the invention, node 1 con- 
structs a routing table as shown in RG. 5. Node 1 
uses the table to control the routing of connection- 
less broadcast messages to destination nodes. 

Specifically, and referring to both RGs 1 and 5, 
routing table 501 indicates at line 502 that node 1 
accepts broadcast messages received via link 102 
only if the broadcast messages are originated by 
nodes 2, 7 or 8, and. rejects ail other broadcast 
messages. For example, if node 1 receives via link 
102 a broadcast message originated by 5, then 
node 1 would reject the message. In addition, tabfe 
501 indicates at line 503 that node 1 would trans- 
mit over link 102 broadcast messages originated 
by nodes 1, 5 or 6, in which such messages may 
be received over one of the other links, 105 or 101. 
Similarly, and as indicated at line 504, node 1 
accepts broadcast messages received via link 105 
only if the messages are originated by node 5, and 
transmits over link 105 broadcast messages that 
are originated by node 1, 2 or 7 only, as indicated 
at line 505. For link 101, the table indicates at line 
506 that node 1 accepts broadcast messages re- 
ceived via link 101 if the messages are originated 
by node 6, and transmits over link 101 only those 
broadcast messages originated by nodes 1 , 2 or 7 ( 
as indicated at line 507. 

For example, if node 1 receives via link 101 a 
broadcast message originated by node 6, then 
node 1 accepts the message in accordance with 
table 501 and places the message on its internal 
bus (not shown). Node 1 circuits associated with 
links 101,102 and 105 and having a copy of their 
corresponding lines of table 501 stored therein 
monitor the bus and read the messages that are 
contained thereon. The node 1 circuit associated 
with links 101,105 examines the broadcast mes- 
sage originated by node 6 from the bus, but dis- 



card the messages, since, in accordance with their 
respective lines 506-507 and 504-505 of table 501, 
a broadcast message originated by node 6 is not 
transmitted over links 101 and 105. The node 1 
5 circuit associated with link 102, on the other hand, 
would remove the broadcast message from the 
internal bus and transmit the message over link 
102, as specified by tines 502 and 503 of table 
501. Thus, as originally discussed above in con- 

70 nection with RG. 1 , node 1 transmits node 6 broad- 
cast messages to node 2, but not to node 5. 
Accordingly, the principles of the invention govern- 
ing the routing of broadcast messages are em- 
bodied within the routing specified by table 501. 

T5 As mentioned above, a node, e.g., node 1, 

constructs its associated routing table in accor- 
dance with the principles of the invention and in 
accordance with its knowledge of the topology of 
the associated network, The way in which a node 

20 constructs such a table will now be briefly dis- 
cussed in connection with FIGs. 4 and 5 as they 
apply to-illustratively node 1 . 

In particular, node 1 determines, using the 
trees of FIG. 4, the weight of a first path from node 

25 1 to another node (AN), for example node 2, and 
the weight of a second path from a particular one 
of its neighboring nodes (NH), for example, node 5, 
to the other node 2 without going through node 1 
but going through some other node (ON), for exam- 

30 pie, node 8. Node 1 then compares the weight of 
the second path with the weight of the first path 
plus 1, where the plus one represents the weight of 
the path from node 1 to the particular neighbor. In 
this instance, node 1 would find that weights are 

35 equal. However, node 1 would determine that it 
should accept a broadcast message originated by 
node 2 via link 102, and that it should transmit over 
link 105 a broadcast message originated by node 
2, since the value of the node 1 address is less 

40 than the value of the node 8 address (i.e.. 1 < 8). 
As another example, if node 1 assumes that the 
neighbor is node 6 (NN) and that the second path 
goes through node 5 (ON), then node 1 would find 
that the weight of the second path is greater than 

45 the weight of the first path plus 1 . As a result of 
. that finding, node 1 would conclude, and record at 
line 507 of table 501, that it should transmit over 
link 101 messages originated by node 2. 

As still another example, if node 1 assumes 

so that the neighbor is node 2 (NN), that the originator 
of the message is node 6 (AN) and that the second 
path goes through node 5 (ON), then node 1 would 
determine that the weight of the first path plus 1 is 
less than the weight of the second path. Accord- 

55 ingly, node 1 would conclude, and record at line 
503 of table 501 , that it should transmit over link 
102 messages originated by node 6. Similarly, 
node 1 would conclude, and record at line 506 of 
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table 501, that it should receive over link 101 
messages originated by node 6. Node 1 would 
continue to apply the foregoing procedure to the 
trees shown in FIG. 4 until it completes the con- 
struction of table 501, Le., "filling in rt lines 502 
through 507, as will be explained below in further 
detail. Node 1 then stores the corresponding lines 
of the table in the respective node 1 circuits that 
interface with individual ones of the links 101,102 
and 105. 

Node 2 also receives from its neighbors, name- 
ly, nodes 1, 7 and 8, routing messages (not shown) 
detailing respective exclusionary minimum span- 
ning trees. Similarly, node 2, using the received 
trees, constructs a node 2 routing table, as shown 
in FIG. 6. It is seen that in accordance with the 
routing information specified at line 602, node 2 
accepts a broadcast message received via link 102 
only when the message is originated by node 1, 5 
or 6. An inspection of table 601 indicates that a 
broadcast message originated by node 6 is trans- 
mitted by node 2 over link 106 only, as indicated at 
line 603. A further inspection of table 601 reveals 
that node 2 does not transmit such messages over 
link 107 connected to node 5. Thus, it can be 
appreciated that each network node routes a 
broadcast message in accord with its respective 
routing table as constructed in accordance with the 
principles of the invention. 

Turning now to FIG. 7 there is shown a data 
node 700 which may serve as any one of the 
nodes shown in RGs. 1 and 2. Node 700 may be, 
for example, the well-known Datakit virtual circuit 
switch, which is available from AT&T. Briefly, node 
700 comprises a plurality of circuit modules and a 
so-called printed wire backplane equipped with 
connectors for respectively receiving clock module 
701, circuit (port) modules 702-1 through 702-N 
and switch module 703. The printed wire backplane 
implements a contention bus 704 and a broadcast 
bus 705. The backplane also provides signal dis- 
tribution from clock module 701 to the other mod- 
ules. 

A module, e.g., module 702-1 , that is plugged 
into a backplane connector is automatically con- 
nected to busses 704 and 705. Bus 704 operates 
to transport to control switch module 703 a data 
message placed on bus 704 by one of the port 
modules. Bus 705. on the other hand, operates to 
transport a data message from switch module 703 
to the port modules 702-0 through 702-N monitor- 
ing bus 705. Control of bus 704, which is based on 
a priority contention scheme employing module 
number, is implemented in each of the port mod- 
ules 702-1 through 702-N. Thus, a port module, 
e.g., port 702-1 , contends for control of the bus to 
send a message to another port module, e.g., port 
702-2. When it gains such control, the sending port 



rtnmnn- ifP miffrnnn? I t 



may then place on bus 704 a packet defining a 
message. Control switch 703, upon receipt of the 
message, establishes a connection between the 
source and recipient using what is commonly re- 

5 ferred to as a routing control memory. 

Individual ones of the port modules may serve, 
inter alia, a link to another node, such as one of the 
links depicted in RGs. 1 and 2. Thus, a port 
serving a link that receives and accepts a broad- 

10 cast message via its associated link places the, 
message on bus 704 for transport to switch 703, 
which then places the message on bus 705. Since, 
as mentioned above, each of the port modules 
monitor bus 705, then another one of the link 

is modules, other than the receiving module, may 
remove the message from bus 705 in accord with 
its routing table and transmit the message over a 
link that it is serving. 

Turning now to FIGs. 8-10, which when ar- 

20 ranged as shown in FIG. 1 1 . illustrate a flowchart of 
the program which implements the invention in 
each of the network nodes. In the following, discus- 
sion, it is assumed that a node, which will be 
referred to as the Current Node (CN), has received 

25 from the other network nodes respective exclusion- 
ary minimum spanning trees and then invoked a 
program to construct the associated routing table. It 
is also assumed that there are N Active Nodes 
(AN) in the network, other than the current node 

30 and the current node has M Neighboring Nodes 
(NN), where M and N are £1 . 

Specifically, when the program is entered at 
block 800 it proceeds to block 801 where it sets a 
loop variant n \ n equal to one for the first active 

35 node. (It is noted that program has been coded 
using nested IF/ELSE statements.) When the pro- 
gram completes its task at block 801 it then pro- 
ceeds to block 802, where it sets a parameter tt r" 
equal to an arbitrary value— illustratively 

40 9999-representing a value that should be greater 
than the weight (number of hops) of any path that 
the program may encounter. The program then 
proceeds to block 803 where it processes the 
exclusionary minimum spanning trees. That is, the 

45 program selects an active node AN 01 and then 
determines the minimum weight (CNDIST) of the 
path between CN and AN [i]. The program then 
proceeds to block 804 where it sets a second loop 
variant "j" equal to one representing the first neigh- 
so bor node. The program then proceeds to block 
805. 

At block 804, the program determines if one of 
its neighboring nodes NN 01 can reach node AN [i] 
without going through CN. If the program finds that 
55 is not the case, then it proceeds to block 814 of 
FIG. 9. Otherwise, the program proceeds to block 
806. At block 806, the program determines the 
shortest path (NNDIST) between its neighboring 

5 
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node NN[i] and node ANQ], in which the path 
includes some Other Node (ON), but not node CN. 
The program then proceeds to block 807 where it 
compares the value of NNDIST with the value of 
CNDIST + 1 t and proceeds to block 808 if it finds 
that the former value is greater than the latter 
value. Otherwise, the program proceeds to block 
809 of FIG. 9. At block 808, the program concludes 
that it should send all connectionless broadcast 
messages originated by node AN[i] to node NN[|] f 
and records that conclusion in its associated rout- 
ing table, in the manner discussed above. The 
program then proceeds to block 814 of FIG. 9. 

At block 809 of FIG. 9, the program again 
compares the value of NNDIST with the value of 
CNDIST + 1, and proceeds to block 810 if it finds 
that the former value is less than the latter value. 
Otherwise, the program proceeds to block 811. At 
block 810, the program concludes that node ON 
should send broadcast messages originated by 
node AN[i] to node NNQ] and then proceeds to 
block 814. 

At block 811, the program compares the value 
of the aforementioned common parameter, e.g., 
address, assigned to node ON with that assigned 
to node CN, and proceeds to block 812 if the 
former value is greater than the latter value. Other- 
wise, the program proceeds to block 813. At block 
812, the program concludes that the current node 
should send to node NNQ] all connectionless 
broadcast messages originated by node AN[i] f and 
records that conclusion in its associated routing 
table in the manner discussed above. 

At block 813, the program concludes that node 
ON should send to node NN[j] all connectionless 
messages broadcast originated by node AN[i]. The 
program then proceeds to block 814. 

It is noted that blocks 814 through 819 repre- 
sent a section of the program which sets the stage 
for the program to determine whether or not it 
should receive connectionless broadcast messages 
from node ANp]. Specifically, at block 814, the 
program proceeds to block 815 if it finds that the 
value of the current NNDIST is less than the value 
of parameter r. Otherwise, it proceeds to block 817. 
At block 815, the program sets parameter r to the 
value of the current NNDIST and proceeds to block 
816 where it sets Rnode equal to the identity 
(address) of the current neighboring node NNQ]. 
The program then proceeds to block 820. 

At block 817, the program proceeds to block 
818 if it finds that the value of the current NNDIST 
is equal to the current value of parameter r. Other- 
wise, it proceeds to block 821. At block 818, the 
program proceeds to block 819 if it finds that the 
value of the address assigned to the current NNQ] 
is less than the current value of Rnode. Otherwise, 
the program proceeds to block 820. At block 819, 
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the program sets Rnode equal to the address of 
the current NNQ] and then proceeds to block 820. 

At block 820, the program compares the value 
of j with the value of M and proceeds to block 822 
5 if it finds that the values are equal to one another. 
Otherwise, the program proceeds to block 821 
where it increments the value of j by one and then 
proceeds to block 805 of FIG. 8 to determine 
whether node CN should send to its next neighbor- 
w ing node NNQ + 1] connectionless broadcast mes- 
sages originated by node ANp]. 

At block 822, the program records in its asso- 
ciated routing table the fact that it should receive 
all connectionless broadcast messages from node 
is ANp] via the link associated with R node. The 
program then proceeds to block 823, where it 
compares the value of i with the value of the 
number of active nodes, and exits via block 824 if 
those values compare with one another. Otherwise, 
20 the program proceeds to block 825 where it incre- 
ments the value of i and then proceeds to block 
802. In this way, the program via an outer one of 
the IF statements selects nodes ANp] through AN- 
[N] one by one and then determines via the inner 
25 IF statements whether node CN should send to 
each of its neighboring nodes NNQ] through NN[M] 
connectionless broadcast messages originated by 
node ANp]. Similarly, node CN determines whether 
or not it should receive for a node ANp] connec- 
30 tioniess broadcast messages. 

The foregoing is merely illustrative of the prin- 
ciples of my invention. Those skilled in the art will 
be able to devise numerous arrangements, which, 
although not explicitly shown or described herein, 
35 nevertheless embody those principles that are with- 
in the spirit and scope of the invention. 

Claims 

40 1. In a network (100) comprising a plurality of 
nodes (1,2,5 to 8) interconnected via respec- 
tive links (101 to 107), an arrangement for 
transmitting a message received at a first one 
(1) of said nodes to at least a second one (2) 

45 of said nodes, said first node being a neighbor 

of said second node, said arrangement com- 
prising means contained in said first node for 
receiving via an associated one (101) of said 
links said message, said message being origi- 

so nated by a third one of said nodes (6), and 

CHARACTERIZED by means contained in said 
first node for transmitting said message to said 
second node when the number of links be- 
tween said first and third nodes is less than the 

55 number of links between said second and third 

nodes and is less than the number of links 
between said third node and any other neigh- 
bor (7,8) of said second node. 
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2. A network as claimed in claim 1 wherein said 
means for transmitting comprises means oper- 
ative when the number of links between said 
first and third nodes is equal to the number of 
links between said third node and at least one 5 
other neighbor of said second node for then 
transmitting said message to said second node 

if the value of a common parameter assigned 
to said first node is less than the value as- 
signed to said at least one neighbor. 10 

3. A network as claimed in claim 2 wherein said 
common parameter is an address. 

4. A network as claimed in claim 1 ,2 or 3 wherein is 
each of said nodes comprises means for ex- 
changing with one another messages charac- 
terizing respective exclusionary minimum 
spanning trees, said first node using the span- 
ning trees that it receives from other ones of zo 
said nodes to determine each said number of 
links. 

5- A network as claimed in claim 4 wherein said 

means for exchanging comprises means for 25 
generating a respective routing table as a func- 
tion of the contents of the messages received 
from other ones of said nodes, each of said 
nodes using its respective routing table to con- 
trol the acceptance and transmission of mes- 30 
sages originated by other ones of said nodes. 

6. A method of controlling the routing of a mes- 
sage in a network (100) comprising a plurality 
of nodes (1,2,5 to 8) interconnected via re- 35 
spective links (101 to 107), said message be- 
ing originated by a source node (6) and being 
received at least one other of said nodes (1), 
said one node having at least one neighboring 
node (2), said method being CHARACTER- 40 
I2ED BY THE STEPS OF arranging said one 
node (1) so that it determines the number of 
links x between itself and said source node (6) 
and the number of links y between said neigh- 
boring node (2) and said source node, arrang- 45 
ing said one node so that it determines the 
number of links 2 between said source node 
and each other node (7,8) that is also a neigh- 
bor of said neighboring node, and causing said 
one node to transmit said message to said so 
neighboring node oniy if the value of x is less 
than the value of y and is less than the value 
of each z. 
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